S1 Appendix.  Comparison of species concepts.  Brief overview of competing definitions of species.

Species play a central role in comparative biology, yet controversies over which entities in nature should be called species have persisted for decades [1-7]. For sexually reproducing organisms, phylogenetic species have been defined as the smallest aggregations of one or more populations that can be distinguished by combinations of heritable characters observed in comparable individuals they are intended to represent the smallest diagnostic lineages in nature with unique evolutionary histories that cannot be further subdivided taxonomically. The biological species concept emphasizes gene flow, reproductive continuity, and the development of reproductive isolating mechanisms [8]; biological species can be composed of multiple evolutionarily independent lineages (e.g. phylogenetic species) but which nonetheless interbreed or are thought to be capable of doing so.  In many cases, including sexually dimorphic species or those with multiple developmental stages, both species concepts recognize identical single species. 
The fundamental practical difference between the concepts is that diagnosable groups are considered to be species under the phylogenetic species concept, but only so under the biological species concept if they are also reproductively isolated.  Thus the ability to interbreed is not evidence of conspecificity under the phylogenetic species concept whereas reproductive isolation is the cornerstone of species status under the biological species concept 7. For example, if in a narrow hybrid zone two distinct populations interbreed, they are often considered conspecific under the biological species concept (even if not each other's sister species), whereas they would constitute separate phylogenetic species, especially if they were not sister species 10,19. Numerous examples exist in birds [9,10]. 
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